Abstract. The foundations of the vector analysis in the Bittner Operational Calculus are elaborated in the paper. Particularly the Poincaré Lemma and Helmholtz Theorem are formulated and proved. Both of them are the generalizations of the classical theorems of the vector analysis in R 3 .
Operational calculus with one derivative
The Bittner Operational Calculus with one derivative [2] is referred to as a system 
Operational calculus with three derivatives
In the Bittner Operational Calculus with three derivatives [1, 3] If L l C L°, then Si, S2, S3 are called the Taylor derivatives. The assumption L 1 C L° will be used throughout the paper.
By induction we define a sequence of spaces L n , n G N such that
We also assume that 
and the Lemma:
LEMMA 1 (Th. 1 [3] ). The system of the abstract differential equations
with the limit condition 
Introduction to the vector analysis
In this section we will work with the terms used in the vector analysis in R 3 .
Let :=L n @L n @L n , n E Z := N U {0}, where "©" is the direct sum.
Each element / G L° will be called a scalar field, moreover o G L® -a vector field. In (8) Using (8) in (9) where id^i is the identity operation on L l .
THEOREM 3.
For the operations S, T q , s 9 , q € Q the following formula holds:
T q Sa = a -~s q a, a G L\.
Proof. Notice that as S'sqb = 0. Finally,
Using Theorem 2 it is easy to check that the element (13) satisfies (11). Moreover, it is a unique solution of the problem (11), (12). Indeed, if there were two solutions 61,62 of (11) satisfying the condition (12) we would have
From the first equality we conclude that 61 -6 2 =: c 6 Ker S. As SgC = c, which follows from Theorem 3, and simultaneously ? Q c = 0, so it must be c = 0, i. e. 61 = 62. 
, Q).
The vector field which is the potential and solenoidal field simultaneously will be called the harmonic field.
The abstract differential equation
will be called the Laplace equation, and 
n, q ji q2 Tijx=0.
Hence, after taking into consideration (15), we get the predecessor of (17). (18), is composed of the equivalence classes, which are called results (cf. [1] , [2] , [8] , [9] ).
An 
